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(54) Multi-mode radio telephone 

(57) A multi-mode radio telephone 22 operative in at least 
two radio systems, such as cordless and cellular, has 
sensing means 29 so that when the user enters the area 24 
of operation of the cordless system the handset 22 
automatically transmits a signal to the cellular system to 
initiate a call forwarding facility 11, according to which 
calls for the radio telephone 22 on the cellular system are 
automatically forwarded to the cordless system. Hence, 
the invention prevents loss of calls on the cellular system 
sent to the handset whilst in the cordless system. 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
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radio telephones is the recently available cellular and cordless 
telephone systems. In the prior art, cordless telephones are 
typically used in the house and office to allow the user to place 
and receive calls at any point throughout the house via an RF 
link with a home base station located within the house or office. 

Such cordless telephones are connected via the home base station 
to the user's telephone landline which is in turn connected to 
the Public Switched Telephone Network (PSTN). Further, there are 
known second generation cordless telephone systems such as CT-2 
or DECT which are digital systems. Such CT-2 or DECT systems 
extend beyond conventional domestic operation of cordless 
telephones by allowing the user to establish an RF link between 
a GT-2 or DECT radio telephone and a base station in a more 
publicly accessible location, eg outside the user's home, a 
railway station, shopping mall or airport. Such base stations 
are known as telepoint base stations and are linked to the PSTN 
in much the same way as a home base station. Some cordless (and 
in particular DECT) radio telephones, are now able to receive 
calls via telepoint base stations whereas hitherto they were only 
able to place them. A description of such a system can be found 
in PCT International Patent Application WO 92/03006. Thus, 
placing and receiving calls whilst geographically roaming is 
possible in cordless telephone systems. 

However, cordless telephone systems are generally low power 
systems and each base station provides telecommunications within 
only approximately a 150 metre radius of the base station, 
dependent upon the terrain and any man-made objects which could 
interfere with signalling between a cordless telephone handset 
and the base station. Such systems are generally only used in 
areas of high user density and thus tend to be limited to urban 
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TITLE; MULT I -MODE RADIO TELEPHONE 



The present invention relates to a radio telephone, and in 
particular a radio telephone operable in more than one system, 
and to a method of operating such a radio telephone . 

Over the last ten years there has been a rapid growth in the use 
and availability of radio telephone systems. As part of this 
growth there has been a proliferation of different types of radio 
telephone system, offering the user a variety of services, 
geographical coverage and cost. Many of these different radio 
telephone systems cover the same, or a part of the same, 
geographical area as each other. 

Typically, different radio systems, operate on different radio 
frequencies, utilise different modulation techniques, signalling 
techniques and intra-system protocols etc. to each other. Thus, 
a radio telephone designed for one system is generally unable to 
be used on another system. Thus if a user wishes to have access 
to more than one system it is necessary to have either more than 
one radio telephone or a radio telephone capable of operating in 
more than one system. Having more than one radio telephone is 
inconvenient for the user. Known radio telephones capable or 
operating in more than one system typically consist of little 
more than two separate telephones combined in a single housing. 
The preference for operating in a particular system is user 
defined as disclosed in US Patent No 4 989 230. x 



A particularly useful and appropriate environment for multi-mode 
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incoming calls on the other system or systems, a problem which 
the present invention aims to overcome. 

According to the invention there is provided a radio telephone 
operative in at least two radio telephone systems one of which 
has a localised area of operation/ the radio telephone comprising 
sensing means which, when the radio telephone approaches or 
enters said area, is operative to detect the influence of said 
one system and to initiate on the other system a call forwarding 
facility by which calls directed to the telephone in said other 
system are transferred to said area of said one system. 

Said one system may have a plurality of areas of influence and 
operation, in which case the sensing means are operative to 
detect the influence of said one system in each area, and to 
identify which of said areas is being entered or approached so 
that calls for the telephone can be forwarded to the appropriate 
area. 

In the preferred embodiment, said one system is a cordless 
telephone system (such as DECT) and the other system is a 
cellular system (such as GSM) , but it will be appreciated that 
the invention is applicable to radio telephones operative in any 
two systems (sometimes called modes). 

The radio telephone may be operative, on leaving the area, to 
transmit a supplementary service message to the other system to 
cancel the call forwarding facility. Alternatively , the radio 
telephone may have manually operable means to cancel the call 
forwarding facility. 



By use of the described handset and radio systems, the user can 
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areas. This clearly restricts the geographical mobility of a CT- 
2, DECT or the like cordless telephone user. 

In the prior art there are known so— called cellular radio 
telephone systems having base stations which cover a wide 
geographical area (cell), eg 35km diameter. However, in urban 
areas where the user density is high the cells are much smaller 
and operate at lower powers to facilitate frequency re-use 
thereby increasing the communication channel density. 

Cellular systems have advantages over cordless systems since they 
allow a user to place and receive calls over a large area. 
Additionally they are suitable for use in moving vehicles. This 
is because cellular telephone systems have sophisticated handover 
procedures to facilitate switching between cells as a user's 
vehicle crosses from one cell to another- This ensures 
continuity of service and is particularly important during a 
call. However, the cost of a cellular telephone call is 
significantly greater than the cost of a cordless telephone call, 
since cordless telephone calls are made by way of the user's land 
line PSTN link and cost the same as landline calls, whilst 
cellular telephone calls are made by way of expensive cellular 
base stations and cellular switching equipment and cost much more 
than land line telephone calls. 

In order for a user to be able to utilise both cellular and 
cordless telephone systems via a single radio telephone handset 
a so-called cellular cordless telephone (CCT) has been proposed 
in US Patent US 4 989 230. 



"With a radio telephone operable in more than one system it is 
possible for the telephone whilst operating in one system to lose 
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always be reached on his handset whichever radio system has been 
selected. Moreover, the user can be reached on more than one 
telephone number with the connectivity associated with a single 
telephone number. 

A radio telephone according to the invention, together with the 
two radio systems in which it is operative, will now be described 
by way of example with reference to the accompanying drawing the 
single figure of which is a diagrammatic representation of the 
two radio systems and the cooperating radio telephone. 

Referring to the drawing, a first of the two radio systems is a 
public cellular system (such as GSM) operating over a wide 
geographical area. The cellular system has a mobile switching 
centre (MSC). 10 linked to the Public Switched Telephone Network 
(PSTN). The MSC 10 is linked to an authentication centre 12 and. 
provides a call forwarding facility indicated at 11. The MSC 10 
is connected, normally by a hard-wired link 14, to a base station 
controller 16 serving a plurality of base transceiver stations 
18. Each base transceiver station 18 is connected by hard wiring 
to the base station controller 16 and has an antenna 20 which 
transmits radio signals to, and receives radio signals from, a 
plurality of radio telephones, an exemplary one of which is shown 
at 22 in the drawing. Each radio telephone 22 is in the form of 
a portable handset . 

The second radio system is a private cordless system (like DECT) 
and serves a discrete geographical area 24, such as. an office. 
In practice, the cordless system may serve a plurality of 
discrete areas, such as a number of separate office buildings, 
and these further discrete areas are indicated by 26 in the 
drawing- Within each area, ther cordless system has a PBX 
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(sometimes called a PABX) 2 8 connected by hard wiring to the 
PSTN, the PBX 28 being connected to a cordless controller 30 
which in turn is linked to a plurality of radio fixed parts 32, 
each having an antenna 34. The cordless system has a call 
forwarding facility in the PBX indicated at 27. 

The portable handset 22 is a dual mode handset, ie it is 
operative in either the cellular or the cordless system, provided 
the user is within range of an antenna 34. The handset 22 has 
an aerial 21 for two-way radio communication with the transceiver 
stations 18 or the radio fixed parts 32. The handset 22 will 
have allocated to it a telephone number in the cellular system 
and a different telephone number in the cordless system. The 
possibility therefore arises of incoming calls on one system 
failing to reach the user whilst the latter is on the other 
system. The invention overcomes this by equipping the handset 
with means which initiate a call forwarding facility. 

If the handset 22 is within the large area coverage of the 
cellular system, the handset will make outgoing calls and receive 
incoming calls via a suitably adjacent base transceiver station 
18 in a conventional way, the PSTN routing incoming calls through 
the mobile switching centre 10 and the appropriate base 
transceiver station 18, depending on the location of the handset 
22. 

Whilst the handset 22 is operative on the cellular system, any 
calls to the handset 22 on the cordless system are automatically 
forwarded (via the PSTN) to the cellular system by the call 
forwarding facility 27 which is able to correlate the users 
cellular number with his cordless number. 
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When the user enters the area 24 served by the cordless system, 
the handset (now in the position shown in the drawing) 
automatically detects that it is coming within the influence of 
a cordless system. To achieve this, the handset 22 has sensing 
means 29 which, when the user approaches or enters the area 24, 
detect the influence of the cordless system . The handset 22 
determines the system identity and locks onto the cordless 
system. The handset checks the system identity to ensure it has 
access rights, in DECT this is typically done by checking the 
PARI (Primary Access Rights Identity) against internally stored 
identity data. 

The handset 22 now needs to acquire cordless system information 
and this is done either by the handset 22 recovering the PBX 
phone number from the information stored in the handset, or by 
the handset obtaining the PBX phone number across the radio 
interface established between the handset and one of the cordless 
system antennas 34. 

The handset 22 then transmits automatically to the cellular 
system a command signal which initiates the call forwarding 
facility 11 in the mobile switching centre 10. So long as the 
call forwarding facility 11 is- extant, all calls emanating from 
the handset are routed through the PSTN to the PBX 28 and all 
incoming calls to the handset 22 are routed through the PBX 28. 
This operative mode continues whilst the handset 22 remains in 
the area 24 of the cordless system. 

When the user leaves the area 24, the cordless mode is lost. At 
this point the handset automatically sends a supplementary 
service message to the cellular system to cancel the call 
forwarding facility 11. Before finally leaving the cordless area 
24, the user can manually order the forwarding of any incoming 
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calls on the cordless system to the cellular system, by invoking 
the call forwarding facility 27. 

It will be appreciated that the loss of communication with the 
cordless system when the handset 22 leaves the area 24 presents 
special problems in achieving automatic call forwarding. This 
problem can be overcome by providing special sensors (such as 
micro cells) at the building exits. As the user approaches an 
exit to leave the area 24, the proximity of a sensor is detected 
by the handset which automatically invokes the supplementary 
service to cause incoming -calls on the cordless system to be 
routed to the cellular system. This automatic operation may be 
capable of being over-ridden by a manual control on the handset, 
to cope with a user making a temporary departure from the area 
and wanting to remain on the cordless system. 
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1- A radio telephone operative in at least two radio telephone 
systems one of which has a localised area of operation, the radio 
telephone comprising sensing means which, when the radio 
telephone approaches or enters said area, is operative to detect 
the influence of said one system and to initiate in the other 
system a call forwarding facility by which calls directed to the 
telephone in said other system are transferred to said area of 
said one system. 

2. A radio telephone according to claim 1, wherein said one 
system is a cordless system and said other system is a cellular 
system. 

3. A radio telephone according to claim 1 or 2, wherein the 
radio telephone is operative, one leaving said area, 
automatically to transmit a supplementary service message to the 
other system to cancel the call forwarding facility, 

4. A radio telephone according to any of the preceding claims 
and in combination with the radio systems, wherein said one 
system has a plurality of areas of operation and wherein the 
sensing means are operative to detect the influence of said one 
system in each area and to identify which of said areas is being 
entered or approached so that calls for the radio telephone can 
be forwarded to the appropriate area. 



5- A radio telephone constructed and arranged substantially as 
herein particularly described with reference to the accompanying 
drawings. 
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